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of the bar. At the corners of the larger bars, where the rate of
cooling is considerably greater than in the center, the graphite
content is much lower than in the center. With the small
bars where the rate of cooling is approximately the same through-
out, the differences in graphite content in different parts of the
bar disappear.

That accidents also have considerable influence on the graphite
separation at the corners of the bars is shown by the fairly wide
variations in the analytical results.

Not only the amount of graphite present but also the shape and
size of the individual graphite plates may influence the physical
properties of cast iron. Chemical analysis gives no indication of
the size or shape of the graphite plates so that here again metal-
lography must come to the aid of the chemist in explaining un-
usual conditions such as the differences in tensile strength of
pieces of iron of identical chemical composition. The trans-
verse strength of the bar shown in Fig. 126 is given in Fig. 128.

The transverse strength is greatest in the bar with the smallest
cross-section. This decreases with increasing graphite content.
In castings larger than 2% by 2% in. (the size at which the
graphite content reaches its maximum and beyond which there
is no change) there is a clearly marked decrease in the trans-
verse strength with increasing size. Metallographie study
explains these facts, as is shown in Fig. 129. The linear magnifi-
cation is the same in all cases (117 diameters).

The photographs show very clearly that with increasing cross-
section the size of the individual graphite crystals increases.
The difference between the bar with the largest cross-section
and the bar with the smallest cross-section is very marked. It
is obvious that graphite plates of the length and size found in
the bar with the largest cross-section would break up the contin-
uity of the iron and so tend to weaken the tensile strength.

If the number of graphite plates occurring in 0.0016 sq. in. of
surface in each bar is determined and these numbers are plotted
as ordinates and the thicknesses of the bars are used as abscissas,
the graphical results of the experiments described above are
shown in Fig. 130. The number of graphite grains is greatest in
the bars with the smallest cross-section and least in the largest
ones. The number of graphite grains is greatest at the edges